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[57] Abstract: 

PURPOSE: To provide a small-sized optical system with superior optical performance 
by suppressing an increase in the overall length of the electronic 
viewfinder(EVF) lens, used as the viewfinder of a video camera, due to a decrease 
in magnifying rate. 

CONSTITUTION: A 1st lens 1 in a right-left symmetrical negative aspherical surface 
shape and a 2nd lens 2 in a right-left symmetrical positive aspherical surface 
shape are arranged between a side which is close to an object plane 3 and an eye 
point 4, and then -2.0^ Jil.O and ^ 2 =0.5x^ t -0.5 hold, where ^and 
^ 2 are cone coefficients representing the aspherical surface shapes of the 1st 
and 2nd lenses. 

COPYRIGHT: (C)1993,JPO&Japio 
[51] Int'l Class: G02B02500 G02B00910 G02B01318 H04N005225 
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(54) EVF LENS 
(57)Abstract: 

PURPOSE: To provide a small-sized optical system with 
superior optical performance by suppressing an increase 
in the overall length of the electronic viewfinder(EVF) 
lens, used as the viewfinder of a video camera, due to a 
decrease in magnifying rate. 

CONSTITUTION: A 1st lens 1 in a right-left symmetrical 
negative aspherical surface shape and a 2nd lens 2 in a 
right-left symmetrical positive aspherical surface shape 
are arranged between a side which is close to an object 
plane 3 and an eye point 4, and then -2.0<&epsi;1h1 .0 
and &epsi;2=0.5 X &epsi;1-0.5 hold, where &epsi;1 and 
&epsi;2 are cone coefficients representing the aspherical 
surface shapes of the 1st and 2nd lenses. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the suitable lens for electronic viewfinders for a 

video camera etc. (it is called an EVF lens for short below). 

[0002] 

[Description of the Prior Art] In recent years, small [ of an EVF lens ] and lightweight-ization are 
strongly demanded with the spread of video cameras. 

[0003] Hereafter, an example of the conventional EVF lens is explained, referring to a drawing. 
Drawin g 4 shows the composition of the conventional EVF lens, and is constituted by the plastic 
lens 5 of both the convexes of one sheet that contain the aspheric surface between the body 
side 6 and an eye point 7. 

[0004] About the conventional EVF lens of the above composition, if the operation is explained 
below, a lens 5 will be mostly installed in the position of the focal distance of a lens 5 from the 
screens, such as the body side 6, i.e., CRT, and liquid crystal, arid the image expanded with this 
lens 5 will be observed from an eye point 7. In this case, although what is necessary is just to 
carry out a dilation ratio for shortening the overall length of a viewfinder simply at size, since 
many aberration's getting worse and the boundary line of a liquid crystal pixel will be conspicuous 
and it will become observation disturbance if it does so, you have to hold down a dilation ratio to 
the optimal value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the composition of the one above- 
mentioned conventional lens, the optimal dilation ratio was maintained and it had the trouble that 
it was inadequate in that an overall length is short made small. 

[0006] this invention aims at offering the EVF lens which reduces a body side and the distance 
between eye points, and makes a device small, solving the above-mentioned conventional trouble 
and maintaining the optimal dilation ratio. 
[0007] 

[Means for Solving the Problem] The 1st lens of the side near [ in order that the EVF lens of 
this invention may attain the above-mentioned purpose ] a body has the negative aspheric 
surface configuration of a bilateral symmetry in a cross section, the 2nd lens of a side far from a 
body has the positive aspheric surface configuration of a bilateral symmetry in a cross section, 
and it is -2.0 <=epsilon1 <=1.0. (1) 
epsilon2=0.5xepsilon1-0.5 (2) 

It has composition with which are satisfied of the conditions of (the constant of the cone 
[ however, ] to which epsilonl and epsilon2 express the 1st and the aspheric surface 
configuration of the 2nd lens, respectively). 
[0008] 

[Function] this invention can reduce the distance between a body and an eye point, without 
changing the optimal dilation ratio of a lens system by the above-mentioned composition. 
[0009] 

[Example] Hereafter, it explains, referring to a drawing about the EVF lens of one example of this 
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invention. Drawing 1 is the block diagram of the EVF lens of one example of this invention. In 
drawing 1 , the 1st lens 1 of the side near a body side has the negative aspheric surface 
configuration of a bilateral symmetry in a cross section, and the 2nd lens 2 of a side far from a 
body has the positive aspheric surface configuration of a bilateral symmetry in the cross section. 
The radius of curvature of the field and the field of an opposite side by the side of the body side 
of the 1st lens 1, and r3 and r4 r1 and r2 moreover, the radius of curvature of the field and the 
field of an opposite side by the side of the body side of the 2nd lens 2, and dl, d2 and d3 It is 
the thickness between the thickness between the lens sides of the 1st lens 1, the air interval 
between the 1st lens 1 and the 2nd lens 2, and the lens side of the 2nd lens 2, respectively. 
[0010] The value of maximum transverse aberration deltaY at the time of changing the 
combination of epsilonl and epsilon2 which is the constant of the cone which expresses the 1st 
and the aspheric surface configuration of the 2nd lens for the example of an operation numeric 
value of the EVF lens constituted in this way hereafter in (Table 1) again, respectively, and the 
maximum-distortion music aberration DIST is shown in (Table 2). Moreover, the number 
corresponding to the coordinate of the combination of epsilonl and epsilon2 of drawing 3 shows 
the number of the combination of epsilonl and epsilon2 of (Table 2). 

[001 1] Front Naka, a refractive index [ as opposed to the 1st and d line of the 2nd lens in n1 and 
n2 ], and v1 and v2 are the Abbe numbers to the 1st and d line of the 2nd lens. 
[0012] 
[Table 1] 



4.519 ei=-1.00 e 2 = -L00 

r ■ =-2(L 0 d ! - 2. 5 n , = L 49176 v , = 57. 4 

r. 2 = 20,0 d 2 = 4,37 

r 3 - 20.0 d 3 = 5.5 n 2 = 1.49176 v 2 = 57.4 



r 4 =-20. 0 

[0013] A body side sets the position of 32mm, and an objective size to 14.56mmx1 1.22mm from 
**** of the 1 st lens. 
[0014] 
[Table 2] 
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[0015] The EVF lens which moreover (Table 1) was constituted as mentioned above, and had a 
numeric value [ like ] is explained referring to drawing 1 </A> and draw ing 2 below. Drawing 2 a, 
b, c, and d shows the aberration performance of this example, respectively. 

[0016] In drawing 2 b, spherical aberration [ as opposed to / in an alternate long and short dash 
line / solid line / as opposed to / an F line / in d line and a dashed line ] c line at drawing 2 a / 
is shown, a solid line shows a sagittal curvature of field, a dashed line shows a meridional 
curvature of field, drawin g 2 c shows distortion aberration and the dashed line of an F line / as 
opposed to d line in a solid line / shows the chromatic aberration of magnification of c line to d 
line by drawin g 2 d. The 1st and the 2nd lens 1 and 2 operate so that the image of the size more 
nearly optimal than an eye point 4 can be observed. By d rawin g 2 , in spite of having used the 
1st with strong refractive power, and the 2nd lens for the miniaturization, having good optical- 
character ability is shown. Moreover, the result of Table 2 corresponding to the coordinate 
number of drawing 3 which shows the combination which changed the value of the 1st, and 
epsilonl and epsilon2 which are the constant of the cone which expresses the aspheric surface 
configuration of the 2nd lens 1 and 2, respectively is examined, and it is -2.0 <=epsilon1 <=1.0. 
(1) 

epsilon2=0.5xepsilon1-0.5 (2) 

When it was the range of ******, it turns out that the value of maximum transverse aberration 
deltaY does not exceed two diopter, and the maximum-distortion music aberration DIST does 
not exceed 1%, but a good picture performance can be obtained. Thus, the small lightweight- 
ization optimal as an EVF lens can be attained by setting up the value of epsilonl and epsilon2. 
In addition, since the lens quality of the material uses the character of an EVF lens, and the 
aspheric surface, although it usually uses a plastic lens from processing, it does not bar use of 
other quality of the materials, such as glass. 
[0017] 

[Effect of the Invention] As explained above, the EVF lens of this invention The 1st lens of the 
side near a body has the negative aspheric surface configuration of a bilateral symmetry, and the 
2nd lens of a side far from a body has the positive aspheric surface configuration of a bilateral 
symmetry. Maintaining the optimal dilation ratio and maintaining a good performance by having 
constituted so that conditions as shown above between the constants of the cone which 
express the 1st and the aspheric surface configuration of the 2nd lens, respectively might be 
satisfied, the overall length of a lens portion is short and the outstanding effect made small can 
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be acquired. 



[Translation done.] 
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